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racter of which is said to be somewhat similar to that of 
the Bulletin. Reviews follow of a work on the “ Photo¬ 
chronograph (Hagen and Fargis, of the Georgetown Col¬ 
lege Observatory), and of Dr. Craig’s “ Treatise on Linear 
Differential Equations, vol. i. (by J. C. Fields). Besides 
there is a note on “ Nomenclature of Mechanics” (our 
readers are familiar with the discussion raised by Prof. 
Greenhili, anent the same matter, the equation W==M_g> 
The “Notes” (in both numbers) give information re¬ 
specting the Society and its doings. One property of 
numbers, out of many given, we give here— 

4 r> + 5 ’ + 6 " + 7" + 9 5 + ii 5 = 12 5 . 

In No. 3 Dr. Fiske prints a resumi of a lecture, before 
the Society, “ On the Doubly Infinite Products,” which 
bristles with references to papers on the subject. Prof. 
Hathaway then, in a very interesting note on the 
“ Early History of the Potential,” sums up, in correc¬ 
tion of an error that occurs in Todhunter’s “ History of 
the Theories of Attraction” (vol. ii. § 789, 1007, and 1138), 
“the evidence in favour of assigning to Lagrange” (as 
against Laplace) “ the honour of the introduction of the 
potential into dynamics.” Mr. J. E. Davies contributes 
a favourable review' of Preston’s “ The Theory of Light.” 

To each number is appended a long list of new publica¬ 
tions. This Bulletin , it will be seen, breaks new ground, 
and presents several points of interest to mathematicians. 

Guide to the Examinations in Chemistry. By W. Jerome 
Harrison, F.G S. Pp. 56. (London : Blackie and 
Son.) 

The greater portion of this little book consists of answers 
to the questions which have been set in elementary 
inorganic chemistry in the examinations held by the 
Science and Art Department during the period 1884 to 
1891. The rest of the book contains general information 
regarding the Department and its examinations, and also 
supplies hints for the successful working of the papers. 

The answers are but moderately satisfactory ; it may 
be taken that the author has frequently underrated the 
difficulty of expressing concisely, and at the same time 
clearly, the meaning which he wishes to convey. The 
following extracts may be taken as instances :— 

“ Gunpowder .... depends for its energy upon the 
suddenness with which the nitre parts with its oxygen.” 

“ The terminations -ide, -ite, and -ate are given to the 
names of the acid-forming portions of salts.” 

“ Nitrous water [oxide ?] dissolves in water equally, and 
as a whole. Air dissolves unequally in water, the oxygen 
being more soluble than the nitrogen.” 

The book is intended to be a companion to Sexton’s 
“ Chemistry, Theoretical and Practical.” 

Manipulation of the Microscope, By Edward Bausch. 
(New York : Bausch and Lomb Optical Company, 
1891.) 

This little treatise on the microscope, which is now in its 
second edition, is sure to find favour with workers with 
this instrument, as it forms a good introduction to books 
of a more advanced nature. The subject is not treated 
extensively, but just so far as to enable a beginner to 
know the whys and the wherefores of the various mani¬ 
pulations. 

The first two chapters deal with the simple and com¬ 
pound microscopes, describing their adjustments, &c. 
Under “Objectives and Eye-pieces,” which forms the 
heading of the next chaper, we find short but good de¬ 
scriptions relating to achromatism, resolving power, 
flatness of field, magnifying power, &c. In the chapters 
on “Requisites for Work,” “Plow to Work,” and 
“ Advanced Manipulation.,” the beginner is shown how 
to set up his instrument, to illuminate the field properly, 
to use the high-power objectives, and, among other 
things, receives instruction in the dry and immersion 
adjustable objectives. 
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The selection of an instrument is always an important 
item to be thought of, and the author here gives some 
good sound advice both about it and the choice of its 
accessories, and about the care which should be bestowed 
on it to keep it in the best working condition. The 
appendix contains some considerations in the testing of 
objectives. 

The work is one which ail beginners with the micro¬ 
scope should read, while many a hint might be gathered 
by an advanced student. 

Harrow Birds. By G. E. H. Barrett-Hamilton. 

(Harrow : Sold for the Harrow School Scientific 

Society by J. C. Willbee, 1892.) 

This little volume ought to be of good service to the 
Harrow School Scientific Society, for whose benefit it 
has been prepared. The author was a member of Harrow 
School from 1885 to 1890, and evidently made excellent 
use of his opportunities for ornithological study. For 
facts which have not come within his own observation he 
has had recourse to the best authorities, and various 
gentlemen, whose names he gives, have contributed notes 
on the birds observed about Harrow during their school- 
life. The district covered in the list is contained within 
a radius of about five miles around Harrow. The list 
includes 197 species, of which 55 are partially or wholly 
resident, 27 are regular summer visitors, about 22 appear 
annually on migration or in winter, and the remaining 94 
are visitors of rare or accidental occurrence. The species 
which breed regularly number 82. 


LETTERS TO THE EDITOR. 

[7'he Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intendedfor this or any other part of Nature. 
No notice is taken of anonymous communications .] 

The Theory of Solutions. 

In Nature, vol. xlv. p. 293, appears a letter by Prof. Ost- 
wald, in which he replies to a portion of my review of his book 
on solutions (Nature, vol. xlv. p. 193). 

Prof. Ostwald finds his main cause for objection in my con¬ 
clusion that he is a supporter of the “physical ” as distinguished 
from the “ chemical ” theory of solution. To such a statement 
he objects on the ground that he “ cannot at all admit the exist¬ 
ence” of a “contrast” between the two theories ; and further 
that he intentionally neither set up nor attempted to answer the 
question—Is solution a physical or a chemical process ?—because 
he holds it to be “ unclear and therefore very harmful.” Jn the 
rest of the letter he concerns himself mainly with expounding 
what he prefers to name the “ new theory ” of solution, and 
seeks to show that between it and the hydrate theory there is 
no antagonism or rivalry. 

The first point to consider as bearing on the question at issue 
is the definition of the “new theory” which may be gathered 
from extracts such as the following :— 

“ The theory of solutions which I represent and defend 
consists” “of a certain number of laws, i.e. of exact relations 
between measurable quantities.” 

“ The presentation of laws of solutions, as known up to the 
present, . . . forms the subject of my book.” 

But surely it cannot be admitted that a number of exact 
relationships constitute a theory ; for theory is concerned with 
saying why such relationships should exist, with supplying ideas 
to connect them together. Now, contrary to the apparent 
meaning of the last quotation given above, Prof. Ostwald’s 
book contained much of the nature of a true theory. Indeed, 
the ideas which seemed to determine the general treatment of 
the subject, and which formed the only justification for the free 
use made in the book of gaseous laws, were the hypothetical 
functions ascribed to the solvent and the dissolved substance. 
The hypothesis here involved, in conformity with what has been 
the usual custom in this country I termed the “physical 
theory,” and I am at a loss to see how any reasoning based on 
the definition of the “new theory” affects the use of this term. 

J For the theoretical matter given in the book evidently refers 
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to ideas differing from those involved in the “new theory,” 
which, so far as extracts such as the above go, appears to include 
nothing whatever of a theoretical nature. 

Even in Prof. Ostwald’s letter there are, however, indications 
that in his book he went beyond the mere statement of the laws 
of solutions. For example, he says : “In my book the question 
is this one of facts, and although I have therein made more use 
of -molecular considerations than I should at present hold to be 
proper, yet I have done so only to render more clear the actual 
relations, and never fo prove quantitative laws.” 

Now it was solely the “ development of the consequences of 
facts ”—this use, which Prof. Ostwald admits to have been exces¬ 
sive, of “ molecular considerations ”—which has generally been, 
and was by me, styled the “ physical theory.” The facts them¬ 
selves no one can question j indeed, I took pains to point out in 
my review that the facts, as given in the book, would alone 
serve to make it valuable. The theoretical matter, however, 
called for separate consideration. It alone was, and, so far as 
I can see, it alone could be, designated the “physical theory.’' 

In denying the contrast between the so-called chemical and 
physical theories, Prof. Ostwald declares that he never main¬ 
tained “ that no interaction takes place between the solvent and 
the dissolved substance.” If such was his opinion when writing 
his book, it may be asked, Why in all fairness should he have 
defined solutions as homogeneous mixtures 1 Why did he not 
state clearly that interactions between solvent and dissolved sub¬ 
stance were possible ? It is quite true that, in my review, in¬ 
stances were given of chemical expressions used in the book, 
but no stress was put upon these by the author as indicating the 
general occurrence of chemical changes in solutions. They 
seemed to arise, not because of, but rather in spite of, the author’s 
idea of the nature of solution, and could only be regarded as 
inconsistencies. The theme of the book was the explanation of 
the properties even of concentrated solutions by considering the 
interactions of molecules of the same kind, by treating the dis¬ 
solved substance as if it were gasified. If such a method of 
treatment were described as “ physical,” I think the commonly 
accepted meaning of the word was in no way impaired. 

Indeed, much of Prof. Ostwald’s book can hardly be justi¬ 
fied if interactions of a chemical nature are probable in 
solutions. For instance, several pages are devoted to the 
use of van der Waals’s equation in dealing with solutions. 
To anyone familiar with the deduction of this equation, the 
validity of its application to a solution even when the solvent 
is regarded as indifferent is highly questionable. If, however, 
it is admitted that something of the nature of a chemical re¬ 
action may occur between solvent and dissolved substance, that 
the latter may not be in a pseudo-gaseous condition, then the 
application of the equation can hardly be termed otherwise than 
meaningless. 

In conclusion, I can only express regret if my review has 
tended to create further misconception on this vexed question of 
solution. At the same time, I hope I have been able to indicate 
to Prof. Ostwald the points which led to my use of the terms to 
which he objects; and I venture to think that in the discrepancies 
which appear to exist between the ideas as given in his letter, 
and those which the reader has to gather from his book, is to 
be found sufficient reason for the use of the statements to which 
exception has been taken. J. W. Rodger. 

London, February I. 

Arrow Poison. 

In 1889 a French naval surgeon, M. Ledantec, published 
in the Annales de VImtitut Pasteur the result of some investi¬ 
gations he had made into the nature of the arrow poison of the 
natives of the New Hebrides. Wounds from these arrows give 
rise, as is well known, to tetanus, and M. Ledantec was able, 
by the subcutaneous injection of the scraped off poison, to kill 
guinea-pigs under typical tetanic symptoms. He learnt from a 
Kanaka that they are prepared by smearing the arrow-heads 
(which are made of human bone) first with tree gum and then 
with mud from a swamp, which mud he found to contain 
numbers of Nicolaier’s tetanus bacillus. 

As far as I am aware, this has been recorded only of the 
natives of the New Hebrides and some of the neighbouring 
groups (the arrow poison of Stanley’s dwarfs is certainly not the 
same), and I was therefore much interested some days ago by 
coming accidentally upon an old record which seems to show 
that the natives of the Cape Verd coast were accustomed, more 
than three hundred years ago, to get rid of their enemies in a 
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similar manner. In Hakluyt’s “Voyager’s Tales,” published 
in 1589 (I refer to the little reprint edited in 1889 by Henry 
MorJey), is the narrative of one Miles Phillips, in which occurs 
the following passage :—“ Upon the 18th day of thesame month 
(November 1567) we came to an anchorupon the coast of Africa 
at Cape Verde, in twelve fathoms of water, and here our General 
landed certain of our men, to the number of 160 or thereabouts, 
seeking to take some negroes. And they, going up into the 
country for the space of six miles, were encountered with a great 
number of negroes, who with their envenomed arrows did hurt 
a great number of our men, so that they were enforced to retire 
to the ships, in which contest they recovered but a few negroes ; 
and of these our men which were hurt with their envenomed 
arrows, there died to the number of seven or eight in a very 
strange manner, with their mouths shut, so that we were forced 
to put sticks and other things into their mouths to keep them 
open.” In the language of modern medicine, they succumbed 
to tetanus traumaticus. The voyagers left the coast soon after, 
and there is no further mention of the natives or of the 
wounded. 

There is, of course, r.o proof that the arrows were poisoned 
with mud or earth, but the probability is considerable. The 
chief interest lies in the age of the record, which forms in some 
manner a pendent to the researches of M. Bossano ( Comptes 
rendus, 1888), which showed the tetanus bacillus to have a very 
wide distribution in space. 

It is a curious consideration that this and the other famous 
arrow poison, curare, both kill by their action on the voluntary 
muscles, the action of one being diametrically opposed to that 
of the other. A. Coppen Jones. 

Davos Platz, Switzerland, January 30. 

The Implications of Science. 

Hitherto prevented from again writing, I cannot now 
remain passive and allow' Mr. Dixon to escape from his irra¬ 
tional position under cover of a cloud of verbiage—like a 
cuttle-fish through water made turbid by its ink. 

In my lecture I pointed out that certain truths are implied in 
all physical science. They are so implied. If Mr. Dixon 
thinks they are not, it is for him to show how experimental 
science could be carried on, with any real, serious doubt about 
them. This he has certainly not yet done. 

Our knowledge of our own existence “in the present,” is 
knowledge of a particular concrete fact, not of an abstract 
necessary truth. That “whatever feels, simultaneously exists,” 
is such a “ necessary truth,” but it is an abuse of language to 
apply that term to anything which may cease to exist the 
moment after its existence is recognized. 

That “ nothing can simultaneously be existent and non¬ 
existent,” does not at all depend upon “terms” or “defini¬ 
tions,” but is a law of “ things.” It would not lose its validity 
and objective truth, not only if there were no such things as 
“ terms” and “definitions” ; it would not lose it if the whole 
human race came to an end. 

I am glad to find my critic does “ not doubt” that if he lost 
an eye his condition would thereby be modified, but if he does 
not also see that this applies and must apply everywhere and 
everywhen, 1 do not envy him his power of mental vision. 

Oriental Club, February 2. St. George. Mivart. 


The New' Forest in Danger. 

In connection with my letter which appeared in Nature of 
the 28th ult. (p. 295), it may interest some of your readers to 
know that the petitions, to which I referred, in support of the Bill 
for excepting the New Forest from the operation of the Ranges 
Act, 1891, have already been signed by Lord Walsingham, F. R.S. 
Prof. C. Stewart (President of the Linnean Society), Sir Joseph 
D. Hooker, F.R.S., Dr. P. L. Sclater, F.R.S., Mr. Osbert 
Salvin, F.R.S., Dr. A. Giinther, F.R.S., Dr. H. Woodward, 
F.R.S., Mr. W. Carruthers, F.R.S., Dr. D. Sharp, F.R.S., 
Mr. Thiselton-Dyer, C.M.G., F. R. S., Mr. H. W. Bates, 
F.R.S., Mr. F. DuCane-Godman, F.R.S., Dr. G. Buchanan, 
F.R.S., Dr. B. Richardson, F.R.S., Prof. J. O. Westwood 
(Professor of Zoology, Oxford), Dr. Thorne-Thorne, F.R.S., 
Mr. T. G. Baker, F.R.S., Mr. W. H. Preece, F.R.S., Mr. 
Botting Hemsley, F.R.S.,Mr. E. B. Poulton, F.R.S., Mr. R. 
McLachlan, F.R.S., Mr. C. B. Clarke, F.R.S., Major-General 
Carden, Prof. Jeffrey Bell (Secretary of the Microscopical 
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